SPECIFICATION 

Title of the Invention: 

Method of preventing browning or darkening of fish and 
5 method of treating browned or darkened fish 

Background of the Invention: 

The present invention relates to a method of preventing the 
browning or darkening offish such as small fish or fry, for example, 

10 young sardines, eels, and sand lances, and also a method of 
obtaining fish free of the browning or darkening_from the browned 
or darkened fish. The present invention also relates to foods 
seasoned with various seasonings such as specially seasoned sea- 
urchin eggs, which keep the commercial value thereof and free from 

15 dripping of fish meat or body for a long period of time, from raw 
small fish such as the youngs offish and fry, e. g. ? young sardines, 
eels, and sand lances, and a method of producing them. In 
addition, the present invention relates to fish prevented from the 
browning or darkening, or those recovered from the browning or 

20 darkening. 

Fish such as young sardines (the young of fish, e. g\, 
anchovies, pilchards, Japanese ifcefish and eels) and sand lances 
were hitherto caught on a fishing boat in a fishery, then usually put 
on the market, and treated by removing stains and foreign matters 

25 from them, washing them with tap water, sea-water or the like, 
draining and packing them and freezing and storing them in a 
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factory, or they were shipped while they were kept cold. In some 
cases, the drained fish were treated with hydrogen peroxide, 
chlorine or the like, boiled, drained again, packed and shipped. 

On the other hand, in the production of dried young sardines, 
5 the young sardines are packed in ice on the ship, and then washed 
with water if necessary, boiled with hydrogen peroxide (in 1 to 8 % 
salt water), drained and dried in a factory or the like. 

It is known, however, that when small fish such as young 
sardines are caught and dead, their body surfaces become brown or 

10 darkened, and the original color such as whitish tone of the fish 
rapidly disappears. Supposedly, this phenomenon occurs because 
bacteria in sea water are attached to the surface of the dead fish 
body to start the decomposition of the protein of the body surface. 
It is generally considered that because the cells per se of the 

15 youngs offish and fry which are rapidly growing are soft, they are 
easily decomposed or deteriorated by bacteria. Although it is 
eagerly demanded to eat as fresh as possible fish free from 
browning or darkening, it has been impossible until now to provide 
fish kept fresh and also kept from the browning or darkening. 

20 The methods employed in the prior art include a method 

wherein fish caught in a fishery are transported to a factory as 
soon as possible and boiled there as soon as possible to prevent 
them from the browning or darkening; a method wherein the fish 
are treated with hydrogen peroxide or chlorine; and a method 

25 wherein the fish are colored with a colorant so that they look fresh 
even after they were browned or darkened. However, in fact, 
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these methods are yet unsatisfactory for the following reasons: 
they cost much labor; they cause problems of the environmental 
pollution; and when the colorant is used, the colored fish are 
yellowed during the storage for a long period of time. 
5 It is known, however, that when dead, small fish such as 

young sardines are left for even a short time, the deterioration 
starts on the surface of the fish body to gradually cause the body 
dripping and to lose its original shape. As a result, the fish bodies 
become thin or they are broken to seriously lower the commercial 

10 value thereof. Supposedly, this phenomenon occurs because 
bacteria in sea water are attached to the surface of the fish bodies 
to start the decomposition of the protein on the body surface. It 
is generally considered that because the cells per se are soft 
particularly in the young offish and fry which are rapidly growing, 

15 they are easily decomposed or deteriorated by bacteria. 

For the reasons described above, the small fish are treated 
with hydrogen peroxide or chlorine, washed with water, packed, 
frozen and put on the market as rapidly as possible after they are 
caught. However, as the time passes after the thawing, the body 

20 dripping and the losing of the shapes of them are accelerated, and 
also the body surface is browned or darkened. In fact, the 
commercial value of them is seriously lowered in a short time of 
about 4 to 5 hours. These problems were not yet been solved. 
Although it was tried to distribute a food, prepared by mixing raw, 

25 small fish such as young sardines with a paste of seasoned sea- 
urchin eggs, by transporting the food in frozen state and selling it 
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while it is thawed in a shop according to the frozen chilled system, 
such a system was impossible on the market because the body 
dripping of the fish is caused and the shape of the bodies thereof is 
changed to such an extent that the original shape could not be 
5 recognized while they are sold in the chilled state for 3 to 4 days 
after the thawing. 

Many of small fish such as young sardines were imported 
until now. The small fish to be imported to Japan are usually 
obtained by transporting these fish caught on a fishing boat in a 

10 fishery of a foreign country through, for example, a market, then 
treating them by removing stains and foreign matters from them, 
washing them with sea-water or the like, and draining, packing 
and freezing them in a factory. The small fish are also imported in 
the form of dried fish. 

15 It is known, however, that when the captured small fish 

such as young sardines are dead, the body surfaces of them are 
discolored and become brown or dark as described above, and the 
original color such as whity tone of the fish rapidly disappears. It 
is also known that when a fresh small fish is left for even a short 

20 time, the deterioration starts on the surface of the fish body to 
gradually cause body dripping and to lose its original shape. As a 
result, the fish body becomes thiri or it is broken to seriously lower 
the commercial value thereof. Thus, imported small fish have 
usually been browned or darkened in the course of the treatment in 

25 foreign countries, and they are imported in the browned or 
darkened state. 
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In addition, the discoloration of the small fish is caused or 
further accelerated by drying. As a result, the imported small fish 
generally have lost their fresh color and they have been discolored 
and browned and, in an extreme case, they have been darkened. 
5 In the course of an additional treatment or further transportation 
or storage of the imported small fish in Japan, the discoloration 
further proceeds in general to make the commercial value of them 
lower. 

In the prior art, such browned or darkened, imported small 
10 fish were treated by a method wherein they are bleached with a 
bleaching agent such as chlorine or hydrogen peroxide. When the 
degree of the browning or darkening is low, such a color is masked 
by the treatment with a colorant to fade the brown or dark color. 
However, as the period of the storage or transportation after the 
15 treatment becomes longer, the browning or darkening is inclined to 
further proceed and the commercial value of the fish is lowered 
before the consumers get them. When the degree of the browning 
or darkening is high, the fish could be no more treated at all in the 
prior art. 

20 

Summary of the Invention: 

The object of the present invention is to provide fish having 
a color, which is the same as that of the freshly caught fish, by 
effectively preventing them from the browning or darkening. 
25 Another object of the present invention is to provide a food, 

prepared by mixing raw, small fish such as young sardines with a 
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seasoning such as a paste of seasoned sea-urchin eggs, which is 
free of the body dripping and which keeps its commercial value for 
a long period of time. 

Still another object of the present invention is to provide a 
5 method of producing small fish having a reduced degree of 
browning or darkening or free from the browning or darkening by 
treating browned or darkened fish, and a method for the treatment. 

After intensive investigations made for the purpose of 
solving the above-described problems, the inventors have found 
10 that fish having a color, which is the same as that of the freshly 
caught fish, can be provided by effectively preventing the browning 
or darkening of not only the youngs of fish such as young sardines 
(the youngs offish, e. g. anchovies, pilchards, Japanese icefish and 
eels) and sand lances (or Kihinago, a member of the round herring 
15 family) but also large fish by treating them with an aqueous alkali 
solution and then washing off or neutralizing the aqueous alkali 
solution. 

The inventors have also found that by the above-described 
treatment, a food keeping its commercial value and free of the body 
20 dripping for a long period of time can be prepared by mixing raw, 
small fish such as fries and the youngs of fish, e. g. young sardines 
and sand lances, with a seasoning such as a paste of seasoned sea- 
urchin eggs. 

The inventors have further found that small fish free from 
25 the browning or darkening can be obtained by treating the browned 
or darkened, small fish with an aqueous alkali solution and then 
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washing off or neutralizing the aqueous alkali solution attached to 
the treated fish. 

The present invention has been completed on the basis of 
these findings. 

5 

Description of the Preferred Embodiments: 

The detailed description will be made on the present 
invention. 

The fish which can be treated according to the present 
10 invention may be both fully-grown fish and the youngs of fish. 
However, the present invention can be particularly suitably 
applied to fries and the youngs of the fish such as young sardines 
(fries or the youngs of fish, e. g. anchovies, pilchards, Japanese 
icefish and eels) and sand lances (or Kibinago, a member of the 
15 round herring family). The effect of preventing the browning or 
darkening of fish is particularly remarkable on small fish 
originally having the white skin. Particularly, the present 
invention is effective on freshly caught fish having the white skin. 
However, the present invention can be applied also to fully-grown 
20 fish. 

These materials to be treated may be any of raw fish, raw 
fish once stored in frozen state arid then thawed or chilled fish. It 
is the best that fish caught in the fishery are immediately treated 
on board the ship. 

25 In the treatment of the browned or darkened small fish, the 

fish may be those frozen after the catching or dried fish. These 
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small fish have usually been browned or darkened. 

In case the small fish are dried ones, they are preferably 
immersed in a salt water of a low concentration before the 
treatment with the aqueous alkali solution of the present invention. 
5 By the immersion, the dry small fish are moistened with water. 

The immersion treatment can be conducted by, for example, 
keeping the fish in the salt water in a predetermined place such as 
a refrigerator for a predetermined period of time. The 
concentration of the salt water to be used is, for example, 0.1 to 

10 6.0 %, particularly preferably 0.5 to 4.0 %. The immersion 
temperature is, for example, not higher than 10°C, preferably 3 to 
8°C, and the immersion time is, for example, 30 minutes to 24 
hours, preferably 1 to 16 hours. 

In the present invention, the fish are first treated in an 

15 aqueous alkali solution. This treatment can be conducted, for 
example, by immersing the fish in the aqueous alkali solution or by 
spraying the solution on the fish. 

The aqueous alkali solution to be used herein is, for example, 
a solution prepared by dissolving an alkali in water. The alkali 

20 can be selected from various alkalis capable of forming alkaline 
aqueous solutions thereof. Examples of the alkalis are sodium 
hydroxide, potassium hydroxide, calcium hydroxide, disodium 
hydro genphosph ate, trisodium phosphate, dipotassium 
hydro genphosph ate, tripotassium phosphate, di ammonium 

25 hydrogenphosphate, sodium polyphosphates, potassium 
polyphosphates, calcium oxide, calcium phosphate, magnesium 
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carbonate, ammonium carbonate, sodium carbonate, potassium 
carbonate, calcium carbonate, sodium hy drogencarbonate and 
potassium hydrogencarbonate. These alkalis may be used either 
alone or in the form of a mixture of them. The alkalis include 
5 those easily available on the market, such as calcium carbonate 
and sodium carbonate. 

The aqueous alkaline solution has a pH of higher than 7.0. 
For example, for the treatment of browned or darkened small fish, 
pH of the solution must be higher than 8.0. For the rapid 

10 treatment, a high pH is preferred. The pH is usually 7.5 to 13.0, 
preferably 8.5 to 13.0, and particularly preferably 9.5 to 12.0. 

The time needed for the treatment with the aqueous alkali 
solution visually varies depending on the treatment temperature. 
The treatment time is usually 1 minute to 24 hours, preferably 15 

15 minutes to 1 hour. 

The treatment temperature is usually 0 to 10°C, preferably 
0 to 5°C. When the treatment temperature is lower than 0°C, a 
long time is necessitated for the treatment, while the food material 
is difficult to be contaminated with miscellaneous bacteria. On 

20 the contrary, when the treatment temperature is higher than 10°C, 
the denaturation or deterioration of protein is accelerated to cause 
the problem of losing the shape of the fish. 

If necessary, additives such as saccharides and salts (for 
example, sodium chloride) may be added to the aqueous alkali 

25 solution for the purpose of improving the penetration of the 
solution into the material to be treated. The saccharides usable 
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herein are various, and they include reducing malt sugar, sorbitol 
and cane sugar. 

The fish thus treated with the alkali are washed with water 
to remove the aqueous alkali solution from the surfaces of the fish 
5 bodies or the fish are neutralized immediately after the alkali 
treatment or after some optional treatments. 

The washing time which varies depending on the alkali 
treatment time is usually 1 minute to 24 hours, preferably 30 
minutes to 3 hours. 
10 The neutralization treatment can be conducted by, for 

example, spraying an acidic solution to the alkali-treated fish or by 
immersing the fish in the acidic solution. 

The acidic solutions usable herein are aqueous solutions of 
inorganic acids such as hydrochloric acid, sulfuric acid and nitric 
15 acid, and organic acids such as acetic acid, sulfonic acid and citric 
acid. Preferred acids are acetic acid, citric acid, etc. 

When the acidic solution is sprayed, pH of the solution is 
usually 4.0 to 6.6, preferably 5.0 to 6.5. 

The pH of the acidic solution for the immersion is, for 
20 example, 4.0 to 6.8, preferably 5.5 to 6.5. 

The neutralization can be conducted in the course of the 
boiling except the case of treating raw fish. By the boiling, the 
meat of the fish becomes firm advantageously. The neutralization 
is preferably conducted by acidifying the fish in the salt water. 
25 The concentration of the salt water is, for example, 1 to 10 % by 
mass, preferably 3 to 8 % by mass. 
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The neutralization temperature is the boiling point of the 
salt water, which is usually about 90 to 105°C. 

The neutralization time, which varies depending on the 
alkali treatment time, is usually 1 second to 2 hours, for example, 
5 10 minutes to 2 hours and preferably 30 minutes to 1 hour. In the 
neutralization, pH of water on the surface of the fish is determined, 
and a weakly acidic pH is also acceptable. 

In the present invention, the fish thus washed with water or 
neutralized is then packed, and the packed fish can be stored in 
10 frozen or chilled state. In the preparation of sheets of dried 
sardines, the sardines thus treated with the aqueous alkali 
solution and then washed with water or neutralized are dried in 
the sheet form in the sun or forcedly dried by heating. 

In the preparation of a food containing such raw, small fish 
15 in the present invention, the fish thus washed with water or 
neutralized are then treated with a seasoning, drained and further 
treated, if necessary, and packed. The packed fish can be stored in 
frozen or chilled state and put on the market. 

The seasoning can be selected from various ones. Preferred 
20 seasonings are, for example, a paste of seasoned sea-urchin eggs, 
salted walleye pollack eggs and a seasoning mix for Korean pickles. 

The fish can be washed 'with tap water or a salt water 
having a concentration of, for example, 1 to G %, preferably 1 to 4 %. 
In the latter case, the meat of the fish thus treated becomes firm 
25 advantageously. 

After the treatment with the aqueous alkali solution, the 



11 



fish immersed in the solution may be frozen as they are. In such a 
case, the fish can be washed with water when they are thawed by 
immersing in water after the transportation in the frozen state. 

According to the present invention wherein raw fish are 
5 treated with the alkali and then washed with water or neutralized, 
the fish can be effectively prevented from the browning or 
darkening even when they are stored in the frozen state, chilled 
state or packed state for a long period of time, and the fish or fish 
products keeping their fresh color can be obtained. 

10 By the treatment with the aqueous alkali solution, bacteria 

attached to the fish can be substantially killed. Therefore, the 
fish treated according to the present invention do not substantially 
lose their shape during storage, and the period of time until they 
lose their shape can be remarkably prolonged. As a result, for 

15 example, the treated fish can be transported to a distant place or 
they can be stored for a longer period of time than that in the prior 
art. Thus, the yield can be remarkably improved and the fish such 
as young sardines in the fresh form can be served for the 
consumers. 

20 According to the present invention wherein raw, small fish 

are treated with the alkali and then washed with water or 
neutralized, the fish can be effectively prevented from the 
browning or darkening even when they are stored in the frozen, 
chilled or packed state for a long period of time, and the foods 

25 containing raw, small fish still keeping their fresh color can be 
obtained. 
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By the treatment with the aqueous alkali solution, bacteria 
attached to the raw, small fish can be substantially killed. 
Therefore, the fish treated according to the present invention are 
substantially kept from losing- their shape or from body dripping 
5 during the storage even in the form of a mixture with another food. 

In addition, when browned or darkened small fish are 
treated with the alkali and then washed with water or neutralized, 
the browned or darkened part substantially disappears in each fish. 
Even after the storage in frozen, chilled or packed state for a long 

10 period of time, the small fish still keeping the fresh color thereof 
and kept from being browned or darkened can be provided. 

If necessary, in addition to the raw, small fish, dried 
products can be prepared by treating the small fish, which have 
been treated with the alkali and then washed with water or 

15 neutralized and which are free from the browning or darkening, 
with salt water, washing them with water, draining them, and 
drying them. In addition, the fish thus treated with the salt water 
can be boiled, drained, cooled and directly packed in bags to 
prepare boiled products. 

20 The treatment with the salt water is conducted for 

controlling the salt content of the product. The concentration of 
the salt water is, for example, 1 to 5 %, particularly preferably 2 to 
4 %. The immersion temperature is, for example, not higher than 
10°C, preferably 3 to 8°C. The immersion time is, for example, 

25 10 minutes to 5 hours, preferably 30 minutes to 3 hours. 

The fish are boiled at a temperature of usually 90 to 100°C, 
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preferably 92 to 97°C. The boiling is effective for the storage of 
the product and also for the prevention of them from discoloration 
because they are sterilized by this treatment. The boiling is 
conducted for usually 1 to 10 minutes, preferably 2 to 8 minutes. 
5 Dried fish products were prepared by treating imported, 

dried fish products with salt water, washing them with water, 
draining them and drying them in the sun in the prior art. When 
the fish products were boiled for the purpose of improving the 
storability after the draining, the browning or darkening was 

10 accelerated in the prior art. Therefore, such a technique was not 
employed hitherto. 

The fish products can be cooled by, for example, storing 
them in a refrigerator. The suitable cooling temperature is, for 
example, 1 to 10°C. The cooling time is, for example, about 0.5 to 

15 2 hours. 

The drying can be conducted in the sun or by a mechanical 
drying method with hot air or the like as in the prior art. 

The following Examples will further illustrate the present 
invention. 

20 Example 1 (Prevention of young sardines from the browning or 
d arkening ) 

An alkaline treating solution having the following 
composition was prepared: 

Sodium acetate (buffer) 38 °<> 

25 Calcium oxide (alkali) 30 % 

D-glucose (penetrant) 32 % 
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10 g of the alkaline treating solution prepared as described 
above was dissolved in water to obtain 1,000 ml of an aqueous 
alkali solution having a calcium oxide content of 0.3 % and pH of 
11. 

5 Young sardines caught in a fishery were immediately 

immersed in this aqueous alkali solution under suitable stirring at 
about 5°C for 40 minutes on board the ship. Then the young 
sardines thus immersed were taken out, once washed with running 
water and then washed with 2000 ml of water at about 5°C for 40 

10 minutes. The young sardines thus washed with water were 
drained and stored in frozen state. 

For comparison, the same treatment as that of Example 1 
was repeated except that the alkali treatment and the washing 
with water were omitted to obtain comparative young sardines. 

15 The change in the skin color (white) of the young sardines 

thus treated or untreated was observed to obtain the following 
results: The young sardines treated according to the present 
invention kept the original white skin of the fresh fish, while the 
untreated young sardines were gradually colored brown during the 

20 storage, and 30 minutes after, they were seriously colored dark 
brown. 

Example 2 (Prevention of sheets of dried pilchards from the 
browning or darkening) 

Pilchards obtained on the market were immersed in the 
25 aqueous alkali solution under suitable stirring at about 5°C for 40 
minutes in the same manner as that of Example 1. Then the 
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pilchards were taken out, once washed with running water, and 
then washed with 2,000 ml of water at about 5°C for 40 minutes. 
They were drained, dried in the sheet form in the sun for 2 days to 
obtain the sheets of dried sardines. 
5 For comparison, the pilchards were directly dried in the sun 

without the above-described treatment to obtain comparative 
sheets of dried sardines. 

The sheets of dried pilchards prepared by the method of the 
present invention were substantially free from the browning or 

10 darkening even after the storage for 14 days. On the contrary, the 
comparative sheets of dry pilchards were colored brown in the 
course of the drying, and the color was gradually darkened during 
the storage to make the keeping of the white color impossible. 
Example 3 (Prevention of boiled, young sardines from the browning 

15 or darkening) 

Young sardines caught in a fishery were immediately 
immersed in the aqueous alkali solution, prepared as described 
above, under suitable stirring at about 5°C for 40 minutes on board 
the ship. Then the young sardines thus immersed were taken out, 

20 once washed with running water and then washed with 2000 ml of 
water at about 5 °C for 40 minutes. The young sardines thus 
washed with water were drained and boiled at 95°C for 3 minutes. 

For comparison, the same treatment as that of Example 3 
was repeated except that the alkali treatment and the washing 

25 with water were omitted, and then the fish were boiled (salt water 
concentration: 7 mass %; adjusted at about pH 6.5 with hydrogen 
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peroxide) to obtain comparative young sardines. 

The young sardines treated according to the present 
invention and then boiled were substantially free from the 
browning or darkening even after the storage for 20 days or more. 
5 On the contrary, the comparative, boiled young sardines were 
already colored brown immediately after the boiling, and the color 
was gradually darkened during the storage. 

Example 4 (Prevention of young sardines from the browning or 
darkening) 

10 An alkaline treating solution having the following 

composition was prepared: 

Sodium acetate (buffer) 38 °b 

Calcium oxide (alkali) 30 % 

D-glucose (penetrant) 32 % 

15 10 g of the alkaline treating solution prepared as described 

above was dissolved in water to obtain 1,000 ml of an aqueous 
alkali solution having a calcium oxide content of 0.3 % and pH of 
11. 

Raw, young sardines caught in a fishery were immediately 
20 immersed in this aqueous alkali solution under suitable stirring at 
about 5°C for 40 minutes on board the ship. Then they were 
neutralized at pH 6.5. (controlled with acetic acid) at a temperature 
of 92 to 100°C (inlet temperature: 96 to 100°C, outlet temperature: 
92°C) for 2 to 3 minutes, drained and stored in frozen state. 
25 For comparison, the same treatment as that of Example 4 

was repeated except that the alkali treatment and the washing 
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with water were omitted and then the young sardines were boiled 
(salt water concentration: 7 mass %; adjusted at about 6.5 with 
hydrogen peroxide) to obtain comparative young sardines. 

The change in the skin color (white) of the young sardines, 
5 thus treated or untreated during the storage in the frozen state, 
was observed to obtain the following results: The young sardines 
treated according to the present invention kept the original white 
skin of the fresh fish, while the untreated young sardines were 
gradually colored brown during the storage, and 30 minutes after, 
10 they were seriously colored dark brown. The meat of the boiled 
and neutralized young sardines was firm. 
Example 5 (Food containing fresh young sardines) 
Step 1: An alkaline treating solution having the following 
composition was prepared: 
15 Sodium acetate (buffer) 38 % 

Calcium oxide (alkali) 30 % 

D-glucose (penetrant) 32 % 

10 g of the alkaline treating solution prepared as described 
above was dissolved in water to obtain 1,000 ml of an aqueous 
20 alkali solution having a calcium oxide content of 0.3 % and pH of 
12.6. 

Raw, young sardines caught in a fishery were immediately 
immersed in this aqueous alkali solution under suitable stirring at 
about 5°C for 40 minutes on board the ship. Then the young 
25 sardines thus immersed were taken out, once washed with running 
water and then washed with 2000 ml of water at about 5°C for 40 
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minutes. The young sardines thus washed with water were 
immersed in 4 % salt water for 30 minutes to firm the meat thereof, 
drained and stored in frozen state. 

Step 2: A seasoning material having the following composition 
5 was prepared: 

Table 1 



Ingredient Amount (g) 

10 Salt 0.4 

Sugar 6.7 

Sorbitol 13.6 

Sodium glutamate 0.4 

Mirin (sweet sake for seasoning) 6.7 

15 Powdered cayenne 0.1 

Seasoned vinegar 1.1 

Water 67.4 

Total: 100.0 



20 100 g of the thawed, raw, young sardines obtained in step 1 

were mixed with 100 g of the seasoning material obtained in step 2 
at 13°C for 3 minutes. The obtained mixture was left to stand for 
30 minutes to penetrate the seasoning material into the sardines, 
and then packed as they were to obtain a young sardine-containing 

25 food. 

The meat of the young sardines contained in the food was 
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kept firm, and even after leaving the food at room temperature for 
5 days, any body dripping was not recognized and the fish retained 
their shape. 

For comparison, the same treatment as that of Example 5 
5 was repeated except that the alkali treatment and the washing 
with water were omitted to obtain a comparative food. 

In the comparative food, the fish began to lose their shape 
immediately after the mixing with the seasoning material, and the 
food had no commercial value. 
10 Example 6 (Food containing young sardines) 

100 g of the thawed, young sardines obtained in step 1 were 
mixed with 100 g of the seasoning material obtained in step 2 in 
the same manner as that of Example 5. Then the young sardines 
w r ere separated from the seasoning material and mixed with 100 g 
15 of thawed, peeled walleye pollack eggs which had been seasoned 
with salt and mustard. The obtained mixture was packed as it 
was to obtain a food comprising the young sardines and the 
seasoned walleye pollack eggs. 

The taste of the food obtained as described above was 
20 actually unchanged and any body dripping of the fish was not 
recognized and the fish retained their shape even after leaving the 
food under cooling (10°C or below) for 5 days. 

For comparison, the same treatment as that of Example 6 
was repeated except that the alkali treatment and the washing 
25 with water were omitted to obtain a comparative food. 

In the comparative food, the fish began to lose their shape 
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immediately after the mixing with the thawed, seasoned walleye 
pollack eggs, and the food became like a paste of dumpling and had 
no commercial value. 

Example 7 (Food containing voung sardines) 



pickles were prepared in the same manner as that of Example 6 
except that 100 g of a commercially available seasoning for Korean 
pickles (liquid; a product of Momoya) was used in place of the 
seasoned walleye pollack eggs. 



actually unchanged and any body dripping of the fish was not 

recognized and the fish retained their shape even after leaving the 

food at room temperature (18 to 25°C) for 7 days. 

For comparison, the same treatment as that of Example 7 
15 was repeated except that the alkali treatment and the washing 

with water were omitted to obtain a comparative food. 

In the comparative food, the fish began to lose their shape 

and the fermentation began immediately after the mixing with the 

seasoning for Korean pickles. 
20 Also, when the paste of seasoned sea-urchin eggs was used, 

the raw fish-containing food which had previously been considered 

impossible to prepare could be "achieved and could maintain its 

commercial value for a long period of time. 

Example 8 

25 Dried young sardines (salt content: 5.0 %) imported from 

Korea were used as the dry starting material. 
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Young sardines seasoned with a seasoning for Korean 



10 



The taste of the food obtained as described above was 
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50 kg of the dry young sardines were immersed in 150 kg of 
salt water (common salt concentration: 1 %) in a refrigerator at 5°C 
for one hour. 

After draining, the young sardines were immersed in an 
5 alkaline treating solution having the following composition in a 
refrigerator at 5°C for 16 hours. 

Alkaline treating solution 
Sodium acetate (buffer) 40 % 

Calcium oxide (alkali) 30 % 

10 D-glucose (penetrant) 30 % 

Then the young sardines treated with the alkali were 
immersed in water at 6°C for one hour and then washed with 
water. 

They were then immersed in 3.5 % aqueous common salt 
15 solution at 6 °C for one hour to control the salt concentration, 
drained and dried in the sun. 

The dry product thus obtained was substantially free from 
the browning or darkening, and they were not browned or darkened 
thereafter. 
20 Example 9 

The young sardines treated with 3.5 % aqueous common salt 
solution in Example 8 were then boiled at 95°C for 3 minutes and 
then cooled by storing them in a refrigerator. They were directly 
packed in a plastic bag to obtain the boiled product. 
25 The boiled product thus obtained was not browned during 

the storage at 6°C for 20 days. 
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The method of the present invention can be employed not 
only for the dried products used in the above-described Example 
but also for thawed, browned or darkened small fish. Further, as 
described above, the present invention is also applicable to various 
5 kinds of small fish other than the young sardines treated in this 
Example. 
Example 10 

The same procedure as that of Example 8 was repeated 
except that the young sardines treated with the alkaline treating 
10 solution were neutralized at a temperature of 92 to 100°C (inlet 
temperature: 96 to 100°C, outlet temperature: 92°C) at pH 5.5 
(adjusted with acetic acid) for 2 or 3 minutes. 

The dry product thus obtained was substantially free from 
browning or darkening, and they were not brow r ned or darkened 
15 thereafter. 

According to the method of the present invention wherein a 
fish material, such as young sardines, is treated with the aqueous 
alkali solution and then the aqueous alkali solution is washed out 
of the material, or neutralized, the fish can be effectively prevented 
20 from the browning or darkening. Thus, the storage of fish for a 
long period of time while keeping their fresh color has been made 
possible, though the storage thereof in such a good state was 
considered to be impossible in the prior field. 

Foods capable of keeping their commercial value for a long 
25 period of time without causing any body dripping of raw, small fish 
such as young sardines can be obtained according to the method of 
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the present invention wherein such raw, small fish are treated with 
the aqueous alkali solution, and then the aqueous alkali solution is 
washed out of the treated fish or neutralized and then they are 
treated with a seasoning material such as a seasoning" for Korean 
5 pickles, walleye pollack eggs seasoned with salt and mustard or 
paste of seasoned sea-urchin eggs. 

In addition, when browned or darkened small fish are 
treated with the aqueous alkali solution and then this solution is 
washed off or neutralized, the browned or darkened part 
10 substantially disappears in each fish. This treat is also effective 
in keeping the small fish from the browning or darkening. 
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